Results of the theoretical and experimental investigations of the turbulent mean
Introduction
Investigation of the axial fan geometries, their in built and operating characteristics and turbulent swirl flow generated following the axial fan impeller have been occupying researchers attention for years. Though most of the operating characteristics have been cleared out, still fundaments of the generated swirl fluid phenomena stay undiscovered. Focus of this paper is on this very complex physical phenomenon and recent techniques in modeling modern blade geometries and revealing existing ones.
Swirl turbulent flow of the incompressible fluids in the straight conical diffusers occupies attention of many researches due to its technical presence and specific flow phenomena challenge. Such kind of flow arises at the exit of bulb turbine runners, and also in 
Test bed for experimental diffuser flow research (a) -reservoir, (b) -diffuser, (c) -axial fan impeller, (d) -flow meter, (e) -booster fan, (f) -honey-comb
The main dimensions of the conical diffusers are given at the figure 2. Velocity and pressure fields were measured at ten cross sections (numbered from 0 to 9) by the combined Prandtl probe [12] and Conrad probe [13, 14] c , and z c ) obtained at every diffuser cross section (0 to 9) along their diameters for all measuring series (A to V) the next conclusions can be stated. The rapid change of stream and total pressure as well as velocity components is evident along the diffuser. The profile of total pressure (energy) becomes more uniform. Total pressure is almost constant in the diffuser outlet. Stream pressure is the highest on the wall, while it is the lowest in the vortex core, where the value of s p  can be negative.
Axial velocity components have small values in the vortex core and, also, in some cases reverse flow occurred [12] . The "diffuser effect" influences on the flow uniformity. Circumferential velocity components change their profile along the diffuser cross section with tendency to form "solid body" profile on the diffuser outlet.
The bulk swirl flow characteristics in the cross sections ( 9 ,... 
 Moment of mean axial velocity: 
 Reynolds number: 
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Above mentioned considerations offer various forms for swirl parameter definition and relations between them.
It is decided, here, to use parameter  as the most convenient one for calculation in turbomachinery. It can be easily determined on the runner (impeller) outlet, i. e. at diffuser (draft tube) inlet, knowing the flow discharge and specific flow energy of machine. Definition of parameter 0 S demands determined axial velocity profile at the diffuser inlet, what is Boussinesq number. It is, in this way, more complicated.
Specific swirl flow energy in each diffuser cross section is: On the basis of dimensional analysis the formula for specific swirl flow can be expressed as: 
For pure axial diffuser flow specific energy loss [20] is: 
Some experimental results of the swirl flow in conical diffuser
Numerous measuring series were performed on the test bed (figure 1) in the diffuser (figure 2). Measurements are marked by the A, B,..., and V. Each series is characterized by the parameters 0  , 0 S , 0 Re and 0  . These values are specified in the table 1. Coriolis coefficient values at the diffuser outlet 
